INTRODUCTION
============

Dentists might be occupationally exposed to infectious materials, including body substances and contaminated supplies, equipment, environmental surfaces, water, or air. Cross-infection can be defined as the transmission of infectious agents between patients and staff within a clinical environment[@B25]. Infection control, which is one of the most discussed topics in dentistry, has become such an integral part of the practice to the extent that dental health workers no longer question its necessity[@B28],[@B29].

Concerns about control of infection in dentistry increased considerably by a report of transmission of human immunodeficiency virus (HIV) from an American dentist to five of his patients[@B06],[@B08]. With the presence of people who are infected with hepatitis B and C and the HIV viruses, crossinfection has become a major concern dentists, dental personnel and patients[@B30]. Numerous surveys and studies have shown that the incidence of hepatitis B developing after needle stick injuries from HbsAg patients is approximately 20.0% compared with an estimate of 0.4% following similar exposure to the HIV[@B06],[@B36].

Dental care professionals are at high risk of cross-infection while treating patients. This occupational potential for disease transmission becomes evident when it is considered that most human microbial pathogens have been isolated from oral secretion,[@B10],[@B29]. In addition, a majority of carriers of infectious diseases cannot be easily identified[@B19],[@B21]. Research has shown that infective hazards are present in dental practice because many infections can be transmitted by blood or saliva via direct or indirect contact, droplets, aerosols, or contaminated instruments and equipment[@B21]. For this reason, since the end of the 1980s, many surveys have been carried out in several countries, especially in North America and Europe, to investigate practices to control infection and compliance with universal precautions in dental surgeries[@B04],[@B12],[@B13],[@B14],[@B15],[@B32],[@B34].

Previous seroepidemiological studies have confirmed these occupational hazards, showing higher concentrations of serum antigen and antibodies for hepatitis B[@B23],[@B26], hepatitis C[@B16],[@B31], and Legionella spp.[@B27], in dentists than in the lay population and an increased prevalence of respiratory infections[@B11] and symptoms[@B02] possibly related to aerosols.

The use of procedures to control infection and universal precautions in dental surgeries is effective in preventing microbial pollution and cross-contamination, and is strongly supported by organizations such as the Centers for Disease Control and Prevention, the American Dental Association, schools of dentistry, and many other health agencies and professional associations[@B08]. Universal precautions consider that all patients have to be accepted as an infectious patient and apply these precautions to all patients[@B07]. However, infection control policies in developing countries have not been widely documented[@B24]. Most hospitals have no infection control programs due to the lack of awareness of the problem or absence of properly trained personnel[@B30].

Although many surveys about cross-infection control procedures have been carried out in several countries, there is no report in recent literature about how Turkish dentists manage the control of cross-infection in their practice. The aim of this descriptive study was to investigate the knowledge, attitudes and behavior of Turkish dentists in Samsun City to crossinfection control.

MATERIAL AND METHODS
====================

The study was conducted as a descriptive survey of private dental practices in the city of Samsun, Turkey. A self-administered questionnaire was designed to obtain information about procedures used for the prevention of cross-infection in dental practices and determine the attitudes and perceptions of respondent dental practitioners to their procedures. The questionnaire was pre-tested, revised, and retested before use. The study population included all dentists in city of Samsun, Turkey, in April 2005 (n=184) to whom the questionnaires were submitted. A list of private dental units was obtained from the Chamber of Dentists of Samsun City, Turkish Dental Association. Two researchers gathered questionnaire data by face-to-face interviews. No tracking system was used to determine who responded and who did not, in order to ensure anonymity. The questionnaire required data on sociodemographic characteristics, knowledge and practice of infection control procedures, sterilization, wearing of gloves, mask, use of rubber dam, method of storing instruments and disposal methods of contaminated material, etc.

Questionnaire data was entered into a computer and analyzed by statistical software (SPSS 12.0 for Windows, SPSS Inc., Chicago, USA). The accuracy of input data was verified by entering it twice with subsequent comparison of two data sets. No discrepancies were found in the data.

RESULTS
=======

From the 184 dentists to whom the questionnaires were submitted, 135 actually participated in the study, which corresponds to an overall response rate of73.36%. Sixty three (46.70%) of the respondents were women; 72 (53.30%) were men. The mean age of the dentists was 35.7 ± 10.1 years old. Nine dentists (6.70%) were specialists, 126 (93.30%) and were general dentists. The overall practicing time was 11.5 ± 9.7 years. The sociodemographic characteristics of the participants are shown in [Table 1](#t01){ref-type="table"}.

###### Sociodemographic characteristics of dentists

                        n                          \%    
  --------------------- -------------------------- ----- ------
  Gender                                                 
                        Female                     63    46.7
                        Male                       72    53.3
  Professional status                                    
                        General dentist            126   93.3
                        Clinical oral specialist   9     6.7
  Marital status                                         
                        Married                    94    69.6
                        Single                     41    30.4

As much as 74.10% of dentists expressed concern about the risk of cross-infection from the patients to themselves and their dental assistants. Forty-three percent of the participants were able to define \"cross-infection\" correctly. Responses regarding and clarifying cross-infection are shown in [Table 2](#t02){ref-type="table"}.

###### Definition and concern about cross-infection

                                                                                         n     \%
  -------------------------------------------------------------------------------------- ----- ------
  Definition of cross-infection                                                                
  Correct                                                                                58    43.0
  Incorrect                                                                              77    57.0
  Concern about the risk of cross-infection to themselves and their dental assistants.         
  Yes                                                                                    100   74.1
  No                                                                                     27    20.0
  No idea                                                                                8     5.9

The dentists were asked about universal precautions and their behaviors. The greatest majority of them (95.60%) stated that all patients have to be accepted as being infectious and universal precautions must apply to all of them. The methods that dentists preferred to prevent the transmission of infections are shown in [Table 3](#t03){ref-type="table"}.

###### Preferred methods to prevent the transmission of infections

                                                                                                           n     \%
  -------------------------------------------------------------------------------------------------------- ----- ------
  Use of universal precautions (gloves, masks, protective eyewear or face shield, and gowns)               130   96.3
  Avoiding exposure sharp devices and contaminated instruments.                                            65    48.1
  Preoperative and operative mouth rinses, use of high volume suction and rubber-dam.                      32    23.7
  Improving the quality of dental unit waterlines                                                          19    14.1
  Use of barrier protection or cleaning and disinfection of environmental surfaces between appointments.   91    67.4
  Keeping the instruments sterile until usage                                                              58    43.0

Information was requested about available methods of sterilization. Multiple methods were available in many practices. An autoclave was available in 63 practices (46.70%), and facilities for dry heat sterilization in 89 practices (65.90%). Other procedures were reported as being used for sterilization, including cold chemical solutions in 47 practices (34.80%) and boiling water in 2 practices (1.50%).

The participants were argued about the time since the last servicing of the sterilization devices. Eleven (8.10%) participants had sent their sterilization device for servicing 1 week before. The responses about servicing of sterilization devices are shown in [Table 4](#t04){ref-type="table"}.

###### Time since the last servicing of the sterilization devices

                           n    \%
  ------------------------ ---- ------
  One week                 11   8.1
  Four weeks               8    5.9
  Six weeks                13   9.6
  Twelve weeks             25   18.5
  More than twelve weeks   78   57.8

Questions were asked about disinfection of work going to and coming from dental laboratories. Impressions were reported as being sent to laboratories in plastic bags by 90 professionals (66.70%), in special containers by 14 professionals (14.10%). Twenty-six professionals (19.20%) had no preferred method of disinfection.

Respondents were asked about hazardous wastes. Fifty-one practitioners (37.80%) preferred to use puncture-resistant containers, 17 practitioners (12.60%) used plastic bottles as containers for scalpel blades, needles, syringe and unused sterile sharps. 67 practitioners (49.90%) had no preferred methods.

Information was requested about methods used on the prevention of infective aerosols. Fifty-six practitioners (41.60%) preferred high-speed aspirators, 7 practitioners (5.20%) preferred rubber-dam, 26 practitioners (13.90%) preferred preprocedural mouth rinses, and 64 practitioners (47.40%) had no preferred methods.

Information was requested about environmental infection control. The surfaces that dentists prefer to use for barrier protection are listed in [Table 5](#t05){ref-type="table"}. Information was requested about infectious agents of concern in dentistry. Infectious agents that are important according to the dentists enrolled in this study are listed in [Table 6](#t06){ref-type="table"}.

###### Preferred barrier protection or cleaning and disinfection of environmental surfaces

                                          n    \%
  --------------------------------------- ---- ------
  Dental unit\'s table and water trunks   83   61.5
  Dental unit\'s head gear                61   45.2
  Dental unit\'s light handle             41   30.4
  Light curing devices                    24   17.8
  Dental radiograph equipment             25   18.5
  Telephones, drawer and drawer handles   12   8.9

###### Infectious agents considered important by the participants

                                 n     \%
  ------------------------------ ----- ------
  HIV                            124   91.9
  HBV, HCV                       119   88.1
  *Mycobacterium tuberculosis*   83    61.5
  *Neiserria gonorrhoeae*        29    21.5
  *Treponema pallidum*           15    11.1
  *Pseudomonas aeruginosa*       10    7.4
  *Legionella pneumophilia*      6     4.4

Questions were asked about pre-sterilization cleaning and aseptic storage. As much as 105 dentists (77.80%) preferred to store their instruments in disinfecting solutions and detergents, 8 (5.90%) used ultrasonic cleaner, 96 (71.10%) removed debris by scrubbing, 6 (4.40%) used anti-corrosive agents and 19 (14.10%) preferred packaging.

Information was requested about storage of sterilized wrapped or packed instruments. The responses to these items are listed in [Table 7](#t07){ref-type="table"}. The dentists were asked whether they used dental handpieces and other devices attached to air and waterlines. The responses to these items are listed in [Table 8](#t08){ref-type="table"}.

###### Preferred time of use of sterilized, wrapped or packed instruments

                           n     \%
  ------------------------ ----- ------
  One week                 111   82.2
  Four weeks               5     3.7
  Six weeks                2     1.5
  Twelve weeks             3     2.2
  More than twelve weeks   14    10.4

###### Use of dental handpieces and other devices attached to air and waterlines

                                                 n     \%
  ---------------------------------------------- ----- ------
  Cleaning with surface disinfectant solutions   108   80.0
  Run for 30 s before dental treatment           40    29.6
  Autoclaving                                    24    17.8
  No preferred procedure                         12    8.9

DISCUSSION
==========

Due to the nature of their profession, dentists and dental assistants should not forget the risk of treating patients with probability of infectious diseases. Dentists, dental assistants and patients may be exposed to pathogenic microorganisms localized in oral cavity and respiratory tract including cytomegalovirus (CMV), HBV, HCV, herpes simplex virus (HSV) type 1 and 2, HIV, Mycobacterium tuberculosis, staphylococci, streptococci and other viruses and bacteria[@B05]. These microorganisms could be transmitted to the dental health care professionals by direct contact with a patient\'s saliva, blood, skin, and oral secretions, or by indirect contact through injuries caused by sharp contaminated instruments, or by droplet infection from aerosols or spatter[@B05],[@B07],[@B33]. There are two reasons why dental health care workers must wear operating gloves: to prevent transmission of infection from the operator\'s hands to the patients, and to prevent contact of blood and saliva with the operator\'s hands[@B35].

In this present study, 96.30% of dentists preferred to use barrier techniques such as gloves, masks and protective spectacles. According to Al-Rabeah and Mohamed[@B03], 100% of dentists use gloves and 90% of them use masks while treating their patients. Al Ruhaimi[@B01] stated that between 2%-4% of dental professionals in SaudiArabia never wore gloves when treating patients. In another study, authors showed that about 90% of dentists in Kuwait wore gloves, 75% wore masks and 52% wore protective spectacles[@B24]. Treasure and Treasure[@B32] showed that in New Zealand 42% of dentists wore gloves, 64.8% wore masks and 66.4% wore protective spectacles. McCarthy and MacDonald[@B20] showed that 91.8% of dentists in Ontario, Canada, always wore gloves, 74.8% always wore masks and 83.6% always wore protective spectacles.

91.90% and 88% of the participants attributed importance to HIV and Hepatitis B-C viruses, respectively. However, although the microorganisms, which are listed in [Table 6](#t06){ref-type="table"}, are very important in dental practice, those dentists that participated in this survey, had inadequate knowledge of these microorganisms.

In this study, 80% of dentists preferred to clean handpieces by wiping them with disinfectants, but only 17.8% of them stated that they preferred autoclave for sterilize handpieces. However, it is known live blood cells and bacterial and viral particles can survive inside handpieces even after thorough disinfection[@B18]. Many authors have emphasized the hazard of cross-infection by the use of dental instruments[@B22]. Some of these authors showed that 94% of dentists in Kuwait used autoclave to sterilize handpieces[@B24]. Kurdy and Fontaine[@B17] showed that 30% of dentists in Saudi Arabia had sterilized handpieces with autoclave and 90% of them autoclaved their instruments at the end the day. Al-Rabeah and Mohamed[@B03] stated that 37.90% of dentists autoclaved handpieces. According to Miller[@B22], the most common reason for not sterilizing handpieces is the fear of damage to the equipment.

Disposable syringes and needles, scalpel blades and other sharp items must be gathered in appropriate puncture-resistant containers[@B07]. In previous studies, 72%[@B17] and 56.20%[@B03] of dentists used puncture-resistant containers. In the present study, 37.80% of participants reported to use puncture-resistant containers to discard sharp items.

In dental practice, there is evidence that high-volume suction plays an important role in minimizing contamination of the treatment room by micro-particle aerosols that contain significant microbiological load[@B29]. Al-Rabeah and Mohamed[@B03] stated that 49.8% of dentists in Saudi Arabia used high-volume suction. The present survey revealed that only 41.60% of dentists studied used high-volume suction.

The responses to questionnaire showed that 95.60% of the participants assumed that all patients are infectious and that the same precautions must be used for all patients. However, excluding barrier techniques, simple and effective techniques, such as rubber-dam placement and preoperative use of mouthrinses, were reported by only a small number of dentists ([Table 5](#t05){ref-type="table"}).

As much as 74.10% of the dentists expressed concern about the risk of cross-infection to themselves and their dental assistants. However, only 43.00% of sample gave a proper definition to \"cross-infection\".

CONCLUSION
==========

The results of the present study showed that the knowledge of Turkish dentists is relatively weak about infection control procedures. This situation indicates that cross-infection control topics do not arouse interest among dentists, or that there is a deficiency in continuing dental education on how to avoid crossinfection in dental practice. Improved compliance with recommended infection control measures is required for all dentists. Continuing education programs and short-time courses about cross-infection and infection control procedures are suitable to improve the knowledge of dentists.
